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PIRATA Northeast Extension2017Scientific Party:

Figurel: Scientificparty(left to right, front): VernonMorris, Johannegiahn,Steven
Kunze,RyanWells; (back)Erik Valdes,KerenRosadoCarlosValdes,Daniel Yeager,
ShaurDolk, JayHooper,KafayatOlayinka,Chief BosunBruceCowden,\Nick Nalli,
RenellysPerez

Oceanographi©bservations:
RenellysPerez ShaurDolk, Erik Valdes,JayHooper(UM/CIMAS, NOAA/AOML),
CarlosValdes(volunteer)

ATLAS, T-FLEX Moorings:
SteverKunze(NOAA/PMEL), RyanWells (UW/JISAO,NOAA/PMEL), Johannes
Hahn(GEOMAR)

AtmosphericandMeteorologicalObservations:
VernonMorris (HowardUniversity),Nick Nalli (NOAA/NESDIS),KafayatOlayinka,
KerenRosadoDanielYeager(HowardUniversity)




PNE2017

Fig. 1: Cruisetrack of PNE2017(black), Montevideo, Uruguayto Charleston,
SouthCarolina. Blue starsindicatethelocationsof PIRATA NortheasExtension
moorings; red squaresare PIRATA backbonemooringsand greencircles are
PIRATA SouthwestExtension. Green dots are the locations of CTD casts
conductedduring the cruise; red dots are the locations of surface drifter

deploymentsandblue dotsarethelocationsof Argo profiling float deployments.

OVERVIEW: Theprimarygoalsof the2017PIRATA NortheasExtension(PNE2017 andthe
Saharabust AERosolsandOceanScienceExpeditiong AEROSE)Cruise(RB-17-01) wereto
collectobservationsn the northeasfilropical Atlantic, to servicethe northeasextensiorof the
PIRATA array,to collect CTD castsat eachof the mooringsitesandalonga crossequatoria
transectailong23°W, andto collectatmospherimbservationsn supportof the AEROSEproject,
aswell auxiliary measurement®r the Marine AtmosphericEmittedRadiancdnterferomete(M-
AERI) project. The cruisetrack passedhroughsubtropicalandtropical regionsin both
hemispheresf the Atlantic OceanKey oceanographicegionssampledncludethe southeast
cornerof thesubtropicalNorth Atlantic (a regionof subductiorfor the subtropicakell
circulation);thewesterrboundaryof the subtropicalSouthandNorth Atlantic (regionswith
surfaceandsubsurfacavesterrboundarycurrentsthattransportkey watermasses)the Guinea
Domeandoxygenminimum shadowzonewherethe subtropicalandtropical gyresmeet,andthe
Tropical Atlantic currentsystan andequatorialwaveguide Theseregionsareclimatologically



significant,andthe datacollectedwill provideanimprovedpictureof seasonato-interannual
oceanicandatmospheriwariability in thetropical Atlantic.

All of the major scientificgoalsof RB-17-01 wereachievedBecausef the ports(Montevideq
UruguayandCharlestonSouthCaroling, thetransitsto/fromthe operationareawere
significantlylongerthanusual.However earlyarrival timesat the moorings,efficient mooring
andCTD opetions,few weatherdelays,andgoodshipspeedsavedl-2 DAS from thetotal
cruisetime.

We thankthe crewof the RonaldH. Brownfor their work andinput beforeandduringthecruise.
Deckspacewaslimited dueto thejoint stagingof two multi-leg projects:PNE2017andthe
precedingGO-SHIP P18cruise.TheField OperationgOfficer LT Brian Elliott andthe deckcrew
did anexemplaryjob of developingandexecutinga planto moveequipmenaroundandkeepthe
deckspaceasclearaspossible. Mooring operationsverevery efficient thanksto the efforts of
ChiefBosunBruce Cowdenandhis crew. Experiencednaneuveringeadby CAPT Robert
Kamphausallowedmoaing deploymentandrecoveriesvithout launchingthe smallboat.We
only neededo launchthe smallboatfor arain gaugeswapat a BrazilianPIRATA mooring.The
crewskillfully conductecanemergencyecoveryof a GEOMAR Sloccumglider thatlostthe
ability to maneuvenearl6.5N, 22°W just eastof the CapeVerdeislands Diligent work by the
E.T. andsurveytechsallowedusto quickly troubleshooCTD technicalproblemsandto conduct
aroundthe-clock CTD work few interruptions aswell asseamlesslyollectshipboardand
atmospheriobservationshroughoutthe cruise.

Note, memberof the AEROSEgroupi seeseparatAEROSEreporti joinedthe RonaldH.
Brownfor the steamfrom PuntaArenas,Chile to Montevideo,Uruguay.This is consideredo be
leg 1 of thePNE2017cruise. Theleg 2 portionof the PNE2017portionof the cruisebegann
Montevideo,Uruguayandis the focusof thisreport.

Introduction

1. PIRATA NortheastExtensionfPNE)

PIRATA standsfor i P r e d ResdarchdaoredArray in the TropicalAt | a andis acthvree
party projectbetweerBrazil, Franceandthe United Stateshat seeksto monitorthe upperocean
andnearsurfaceatmospheref the Tropical Atlantic via the deploymentand maintenancef an
arrayof mooredouoysandautomatiameteorologicastations. ThisarrayistheAt | a analogue s
of thePacificO ¢ e aTnopical AtmospherddDceanTAO) array. The PIRATA arrayconsistof a
backmoneof tenmooringsthatrunsalongthe equatorandextendssouthwardalong10°Wto 10°S,
andnorthwardalong38°Wto 15°N.

The northeastermndnorth centralTropical Atlantic is a regionof strongclimate variationsfrom
intraseasonab decadakcaleswith impactsonrainfall ratesandstormstrikesfor the surrounding

regionsof Africa andthe Americas. Thenortheasterfiropical Atlantic includesthe southerredge

of the North Atlantic subtropicalgyre, definedby the westwardNorth EquatorialCurrent(NEC),

andthe northernedgeof the clockwisetropical/equatoriabyre definedby the North Equatorial
Countercurren{NECC). The meanmeridionalcurrentsin the northeasterropical Atlantic are

typically weak(onthe orderof 5 to 10 cm/sec)comparedwith therobustmeanzonalvelocitiesof

the SouthEquatorialCurrent(SEC),Equatorialundercurren{EUC), NEC,andNECC.However,
bothzonalandmeridionalvelocity canexhibitlargefluctuationsbetweerb®Sand5°N along23°W
associadwith the passagef tropicalinstability waves.This areais hometo theNorthAt | ant i c 0 s



oxygenminimumzone(OMZ) at a depthof 4005 600m. Thesizeandintensityof this zoneis a

potentialintegratorof long-termNorth Atlantic circulationchangesandtheextremelylow oxygen
valueshavesignificantimpactson the biota of theregion.The cydonic GuineaDomeis centered
nearl0°N,24°W,betweertheNECCandNEC in theeasterrTA. It is drivenby tradewind-driven

upwelling,andmayplay anactiverole in modulatingair-seafluxesin this region.

Thetropical North Atlantic is the Main DevelopmenRegion(MDR) of tropical cyclones. Many
major hurricaneghat ultimately threatenthe easternJnited Statesbeginas atmospherieasterly
wavesthat propayate off the African continent. Onceoverthe MDR in the latitude bandof 10-
20°N, thesewavesareexposedo convectiveinstability drivenby the uppero ¢ e ah@atcentent.
The resultinginfusion of energycanresultin closedcyclonic circulationand developmentrom
tropical depressiorto tropical stormandhurricane. ThesehurricanesareknownasCapeVerde
type hurricanesto distinguishthemfrom stormsforming furtherwest,andtheyareoftenthe most
powerful stormsto strike the US eastcoast. Prominentexamplesnclude Andrew (1992),Floyd
(1999)andlvan (2004). An averageseasorhastwo CapeVerdehurricanesput someyearshave
upto five while othershavenone. Thereis uncertaintyregardingche specificatmospheric/oceanic
conditionsthat determinewhich atmospheriavaveswill developinto tropical cyclonesandthen
hurricanes. Specifically, the quantitativeeffectsof the SahararAir Layer (SAL), anomalousea
surfacetemperature$SST), upperlayer oceanicheatcontentandatmospheriavind shearon the
formationof tropicalcyclonesarepoorly known.

Seasonatropical storm and hurricaneforecastsare generatecannually and basedprimarily on
statisticalnalyse®f historicaldataandtheformulationof empiricalpredictorge.g.,El Nifio South
Oscillationindex, Atlantic SST, Sahelrainfall, etc.). Recentempirical studieshavedemonstrated
thattropicalstormandhurricaneactivity in the Atlantic Ocearvarieson decadahndmulti-decadal
time-scalesand that this variability is correlatedwith seasurfacetemperatureanomaliesin the
MDR. TheSSTsignalin theMDR hasbeencorrelatedwith theNorth Atlantic Oscillation(NAO)
on decadatime-scales. The multi-decadakignalindicatesthat an extendedperiod of increased
hurricane activity is to be expected.Other historical studies have also demonstratedspatial
variability in stormformationareasandlandfalllocationsonlongertimescales.

Despitethe climate and weathersignificanceof the tropical North Atlantic region, it was not

sampledoy the PIRATA backbonearrayexceptfor the 38°W line of mooringsextendingnorthto

15°N. In 2005,a formal NortheasExtensionof PIRATA wasproposedasajoint projectbetween
NOAA/AOML and NOAA/PMEL (Rick Lumpkin, Mike McPhadenand Bob Molinari, co-

principalinvestigators).ThisPIRATA NortheasExtensionPNE)wasproposedo consistof four

moorings threecreatinga northwardarmup 23°W (building on the equatoriabackbonanooring
there),anda fourth extendinghe 38°W armupto 20°N.

In June2006, the first two mooringsof this extensiorweredeployedon RonaldH. Brown during
RB-06-05a.Themooringat11.5°N,23°Wwasdeployedon June7, andthemooringat4°N, 23°W
wasdeployedon Junell. Both mooringswerereplacedn May 2007, during RB-07-03, andtwo
mooringswereaddedat20.5°N,23°Wand20°N, 38°W. Thefour buoyswereplannedor servicing
duringthe April 2008cruiseRB-08-03. Dueto the cancellatiorof this cruise,thebuoysfailed and
a data gap was introducedin mid to late 2008. All four sites were subsequenthservicedin
November2008by NOAA charterof theFrenchR/V Antea In 20092011 thefour mooringswere
servicedby RonaldH. Brown cruiseduring RB-09-04, RB-10-03, andRB-11-01. Cancellatiornof
thecruiseRB-12-05ledto anothemapin therecord.After the makeup cruisein JanuaryFebruary
2013,all four buoys,which needo beservicedannually,wereonceagainreportingmeteorobgical
and oceanographidata onto the Global TelecommunicationSystemfor weatherand climate



forecasting.The optimal configurationto conducta PNE cruiseandservicethe mooringsis once
everyl2 months.Thethreemostrecentcruiseshaveoccurredwithin 9-15 monthsof oneanother,
andhaveon averagemetthat mark: NovemberDecember2013on RonaldH. Brown during RB-

13-06, JanuaryFebruary2015onthe UNOLS R/V EndeavorandNovemberDecembei20150n

theNATO R/V Alliance.

All four PNE mooringswere servicedduring the PNE2017cruiseandare currentlysuccessfully
reportingmeteorologicahndoceanographidataontothe Global TelecommunicationSystentor
weatherand climate forecasting. In the Memorandumof Understandingrom the PIRATA-12
meeting(November2006),the United Statesagreedhat

[t is recognizedthat the Parties are dependentupon yearto-year funding
allocationsfrom their governmentsandthuscommitmentsor futurefundingand
logistical supportcannotbe guaranteed. Giventhis proviso,the Parties affirm
that PIRATAIs a high priority for Brazil, France,andthe United Statesandthat
theinstitutionsare makingplansfor continuedsupporté  NOAAwill provideship
time for maintenancef four mooringsin the North EastExtersion.

RonaldH. B r o wanuseRB-17-01 servedo honorthis commitmentfor thefiscal year2017.
2. AerosolsandOceanScienceExpeditiond AEROSE)

Largeuncertaintiesemainin our understandingf theimpactof mineraldustandbiomassurning

aerosolson the weatherandclimate of the tropical Atlantic. In orderto advanceknowledgeand

improve predictivemodels,it is importantthat we addresgjapsin our understandingf regional

andtransboundaryaerosolssuesTheAfrican continents oneofthew o r Imdjérsourceegions
of mineral dust and biomassburning aerosols. This makesthe needfor understandinghe

mobilization, transport,and impacts of aerosolsoriginating from natural and anthropogenic
processesn Africa a high priority for improving predictive models. Saharandust stormsare

estimatedo inject overthreebillion metrictonsof mineralaerosolsnto thetropospherannually,

with large quantitiesadvectingwestwardover the tropical North Atlantic within tropical easterly
windsandwaves. Theseaerosolsmpactphenomenaangingfrom cloudseedingandprecipitation,
oceanfertilization, anddownstreanair quality andecosystenimpactsin the CaribbearandU.S.

easterrseaboard.Redtides,increasingatesof asthmaandprecipitationvariability in theeastern
Atlantic andCaribbearhavebeenlinkedto increasesn the quantitiesof Saharardusttransported
acrosgheAtlantic. Thecontributionof the Sahararair layer (SAL) to the developmenbf theWest

African Monsoon(WAM) ard its role in tropical cyclogenesisare importanttopics of ongoing

research. The interplay betweenthermodynamicsmicrophysics,and aerosol chemistry are

currently unknown and field measurementare thus desirablefor unraveling these complex

interactions.

The NOAA Aerosolsand OceanScienceExpeditions (AEROSE) constitutea comprehensive
measuremerbasedapproachor gainingunderstandingf the impactsof long-rangetransportof
mineral dustandsmokeaerosolsover the tropical Atlantic. The project,involving international
coordinationof monitoringin PuertoRico, Mali, the Canarylslands.andSenegalhingeson multi-
year,transAtlantic field campaignsonductedn collaboratiorwith PNE projectoverthetropical
Atlantic. AEROSE is supported through collaborative efforts with N O A A éNstional
Environmental Satellite Data and Information Service, Center for Satellite Applications and
ResearciNESDIS/STAR)andtheNationalWeatherService(NWS), aswell asNASA andseveral



academicinstitutions linked throughthe NOAA Centerfor AtmosphericSciencesat Howard
University.

The AEROSEcampaigngto date,comprisedof twelve separatdransAtlantic Projectlegs)have
provideda setof in situ measurement® characterizehe impactsandmicrophysicalevoluion of

continentalAfrican aerosoloutflows (including both SaharardustandsubSahararandbiomass
burning) acrossthe Atlantic Ocean AEROSE has soughtto addressthree central scientific

questions:

1) How do Saharanmineral dust aerosols,biomassburning aerosols,and/or the SAL affect
atmospheri@andoceanographiparametersluringtransAtlantic transport?

2) How dotheaerosoldistributionsevolvephysicallyandchemicallyduringtransport?

3) Whatis the capability of satellite remotesensingand numericalmodelsfor resolvingand
studyingthe aboveprocesses?

Note: This report provides detailed information about the hydrographic measurements and

mooring operations carried out during the cruise. This work is in support BNB@roject and

is part of a coll aborative agreement between AON
Climate Program Office. Work performed by the AEROSE team is described in detail in separate
documents. All results reported in this document are subjectisiaeafter postruise

calibrations and other quality control procedures have been completed.

Orderof operations:

Loadingfor the PNE2017wasconductedn SanDiego, Californiaon October26,2016. Because
we wereonboardingor two multi-leg projects PNE2017andthe precedingsO-SHIP P18
cruise,shoresideranesvereused A shoresideranewasrentedto movecontainersontoshipin
SanDiego, anothercranewasrentedto repositionthe containerontheshipin PuntaArenas,
Chile prior to PNE2017 andthenanothercraneoffloadedthe containersn CharlestonSouth
Carolinaafter PNE2017 The Field Operation®fficer LT Brian Elliott andthe deckcrewdid an
exemplaryjob of developingandexecuing a planto moveequipmentiroundandkeepthe deck
spaceasclearaspossible.

TheRonaldH. Brownleft Montevideo,Uruguayandcommenced.eg 2 of the PNE2017(see
separatdEROSEreportfor detailsaboutLeg 1) on SundayFebruaryl9 atnoon The MAERI
crewdid notto senda persononthe cruise(dueto a dentalemergenc), but did sendateamto
repairthe MAERI systemprior to theshipleavingfor theleg 2 of PNE2017 TheMAERI system
hadsustainedomedamageduringthefirst leg of PNE201. Therepairstook longerthan
anticipatecandthe MAERI teamhadto quickly instructthe AEROSEandAOML hydrography
teamson howto usethe MAERI systemandHardhatsystem(to measureskin SSTduringthe
CTD operations)rior to the shipleaving.

TheRonaldH. Brown hadalongsteanto thefirst mooring- a pre-arrangedtopata Brazilian
PIRATA mooring(~19°S, 34°W) to swapout arain gaugeandconducta 3500m CTD cast On
thewayto the Brazilian mooring,the hydrographyteamsetup the CTD framewith sensorsand
Niskin bottles.We deployeds Argo floatsand? driftersat prearrangedbcations(seeTables)
duringthetransitfrom Montevideoto 5°S, 23°W (seeTable).Thefirst testCTD castwason
Wednesday-ebruary22near~29°S, 42°W. The LADCP componenbf the castwassuccessfuyl
but we hadmanychallengesvith thetestCTD cast We changednanythingsandrandiagnostic
tests Whatfinally workedwaschanginghe CTD fish, andswappingout anoxygensensor.



We arrivedatthe 19°S, 34°W BrazilianPIRATA mooringon SaturdayFebruary25. Therain
gaugeswapwassuccessfylbutthePMEL teamc o u | gétthésubsurfacesensordackonline.
At this site,wetried to dothe deepCTD cast,but we sawhugespikesin the dataat 1200mand
2000mdepth.We broughtthe CTD to the surface switchedfrom the forward winch to the aft
winchthinking thatthe problemwasthetermiration. We tried to deploywith theaft winch, we
goti mo d erroeslieforewe evenputthe packagen thewaterandhadto stop.We decidednot
to wait andcontinuedsteamingo the main PNE operatingarea.The crewre-terminatedhe
forwardwire (aftercutting30 m) andwe redeployedhe CTD thefollowing dayusingthe
forwardwinch. However there-terminationdid not solveall of the problems Jaygreasednd
reseate@ll of theconnectionsandhe discovereda problemwith the primarysalinity cable After
swappinghe primarysalinity cable,we wereableto do a successfulestcastdownto 2000db
nearl6°S, 32°W and consideredhatto be our first successfutast(001), althoughwe did notrun
samplesandthe datafrom this castwasnot postprocessed

We arrivedatour first 23°W CTD site (002) andbegamormalhydrographyoperationson

Wednesdaylarch 1 with staionsevery0.5 degreedatitudeapartfrom 5°Sto 2°S. ThedayCTD
shift consistef RenellysPerez(Chief Scientist)and JayHooper(5:30ami 5:30pm).The night
shift consistef ShaunDolk, Erik Valdes(watchleader),andCarlosValdes(5:30pmi 5:30am).

The LADCP workedvery well duringthe whole cruise,anddownloadingdatafrom the LADCP
wasstraightfowardThroughouthe cruisewe continueda policy of deployingXBTs justaswe
wereleavingeachCTD station.This workedfairly well T exceptthe shipwantedusto go asfar
aft of theshipaspossiblewhich createdsomecommunicatiorissuesNote,the XBT GPSfeed
would sometimedreezeup andwe hadto alwaysmakesurethatit wasstill loggingthe proper
locaion. TheseXBTs will beusedfor comparisonsvith the CTD data. We madea planto
deploythe majority of the surfacedrifting buoysin drifter pairsat5 latitudesalong23°W
(approximately0°N, 2°N, 4°N, 6°N, and12.5°N and20.5°N, seetablefor actuallocations.

We hadsomeissueswith the MAERI Hardhatbut afterafew emailswith MAERI scientistsat
the University of Miami, we resolvedheissues.We deployedhe MAERI hardhatafterstarting
the CTD sectionandtookthe MAERI hardhatout of the waterwhenthe CTD wasat about200
db duringthe upcast.Sincewe only had2 peopleon dayshift and3 peopleon night shift, we
reliedheavilyonthe surveytechs We hadatechavailableon eachshift andtheyworkedfrom
12-to-12.

Oneof theearlycasts(003) hadproblemswith notbeingableto fire bottlesproperlybecausé¢he
surveytecls modifiedthe PSAfile. Thatcastgot processediifferentlyandwed i dhadedsable
bottle data.

We affixed Johanne#l a h motalslissolvedoxygen(TDO) sensor®ntheframeto do calibration
dipsprior to the TDO sensordeingdeployedonthe PNE moorings.Thefirst caldip wasfor
TDO sensorsieployedonthe4°N, 23°W mooring.We did 3 min bottle stopson castO08for
thesesensorsCal dipswerealsodoneat cast041 andcast048prior to the115°N, 23°W and
20.5°N, 23°W moorings respectively.

Becauseur cruisetrackwentfrom southto northwe reachedhe segmenbf thetransecwith
high-densityCTD stationg0.25’ latitudespacingoetweer2°S and2°N) beforewe couldreally
startrunningsaltbottlesthroughthe Autosal.We only had10 caseof saltbottles,andthere

w a s ald@rgeenoughtime duringtheshiftsto do the high-densitystationsandrunningsaltsin
betweerstations Erik Valdesworkedreally hardto getuscaughtup on samplesBut, JayHooper



wasconcerneaboutthelongtime it wastakingto run2 caseg~8 hours)becaus®f the frequent
interruptionsto do the nextstation. Oncewe finishedthe high-densitypartof the23W line, and
resumed).5° latitudespacingof the hydrographiacastsfrom 2°N to 20.5°N, JayandErik were
ableto catchup onrunningsamplesNote, ShaunDolk randissolvedoxygensefficiently during
the night shift, andwe hadsufficientoxygenbottles.

OnFridayMarch3, theRonaldH. Browninterceptedhe FrenchshipR/V Thalassat0 Nj4,5 A S
23°W. TheThalassavassteamingsouthwardalong23°W for the FrenchPIRATA cruise During
thisrendezwusbothshipsdid simultaneousCTDs (our station013)for joint comparisonThe
RonaldH. Brown crewalsotook a smallboatto meetthe ship (Chief Scientist,RenellysPerez
joinedthesmallgroup)to quickly greetthe scientistsandexchangaifts. Theseasveretoorough
for morethana shortsmallboatoperation

The FrenchChief Scientistaskedusto do a drive by of the 0°N, 23°W FrenchPIRATA mooring
whichtheyhadjust deployeda half daybefore We visitedthis mooringthateveningbut were
unableto wakeupthemo o r 3 RRF mdile mto aqquire datafor inter-comparison.
Communications o u | beestdklished We conducedanequatorialdeepcastdownto 3500m
(016)at0°N, 23°W. We noticedsomeissuedn the equatorialCTD duringthe upcastandshortly
thereaftesomelargedisagreementsetweerthe conductivityandoxygensensorsn casts018
and019.Jayswappedhesensorsbutit turnedoutto beaclogin thetubingthatneededo be
cleanedbut.

At 020 we noticeda seriousweld breakonthe PNE CTD frame.We madedecisionto take6
hoursandmoveall of the equipmento thebackup yellow CTD frameonloanfrom PMEL. The
dayshift transferredhe CTD sensorsandthe night shift transferredhe ADCP sensor&nd
finishedthe plumbing/safetyline attachmentCTD 021 wasthe first castonthe newframe.After
this changewe hadabaut a dozensuccessfuCTD casts.

Monday March6, wasour first full mooringoperationdayat4°N, 23°W. TheATLAS mooring
wasrecoveredvithoutincident. And, the TFLEX mooringwasdeployedwith two GermanTDO
sensorgnotreportingin reattime due)andten Aquadoppacousticneterswereinstalledin
additionto the standard®NE acousticmeterat 11.6 metersin supportof the Tropical Atlantic
Currens Observation$study(TACOS). The CTD atthis stationwasobtainedoeforethe mooring
operations.

CTDscontinuedo gosmoothlyuntil we noticedseriousupcastssuesat8.5°N, 23°W on
Wednesdamarch8™" (station037). We stared havingnoisy upcastsat varying depthlevels
betweenl250db and600db duringthe upcastsandmoduk errorsin upper300db. All of the
downcastseemedormal We communicatedvith folks backat AOML andtheyhadlots of
suggestionsWe triedto ride it out until we getto the mooringwherewe couldthentakethetime
to re-terminatethe wire. ThesituationworsenedWe madethe decisionto re-terminateandskip
station040 (we did collecttwo XBT profilesthere).We madethis decisionsoasnotto loseour
daytimearrivalat11.5°N, 23°W mooring Otherwisewe would arrivelateandsetup a cascadef
nightarrivalsfor all of thesubsequentnoorings.Note,we did a TDO cal dip at station041but
the 3 minutestopsweredoneon the downcassincewe wereonly experiencingerrorsonthe
upcast.

TheT-FLEX Mooringat11.5°N, 23°W wassuccessfly recoveredanda T-FLEX mooringwas
successfullydeployedon ThursdayMarch9th. This wasthefirst mooringdeployedutilizing
versionl.16 TFLEX softwarefor reattime TDO sensorsAll sensoraverereportingasexpected.
The CTD atthis locationwasobtainedafterthe PNE mooring.



CTD problemscontinuedafterthe mooring. There-terminationdid not work. We tried swapping
out multiple things:thefish, reseatindower connectionsetc. Whatfinally workedwasreplacing
the pumpcable.Our bestassessmenvasthatthe pumpcablewasfailing (possiblysaltwater
intrusionor bubbles)underpressureThefirst castafterthe problemwasfixed was044. After this
the CTD castswentreally well for stations0441 062.However,a smallconductivitydrift was
notedthatslowly increasedluringtheremainderof thecruise.

We werecontactedduringthe cruise(via Johanne$l a h GEGMAR colleaguesput abouta
Germanglider thatlost maneuverabilityandwould almostinterseciour trajectorynearCape
Verde.We divertedstation053a smallamountto theeast(16.5°N, 22.5W) to enablethe
successfuglider recoveryby the RonaldH. Brown crewon SaturdayMarch11.

Our MondayMarch 13, day-time arrival atthe 20.5°N, 23°W mooringwasnotimpactedby the
gliderrescueThe ATLAS mooringat20.5°N, 23°W wassuccessfullyecoveredandthe TFLEX
mooringwassuccessfullyedeployedThis wasthe secondnooringdeployedutilizing version
1.16 TFLEX softwarefor reattime TDO sensorsAll sensorwerereportingasexpectedWe
successfullicompletedbur lastCTD along23°W (061)just beforethe PNE mooringwas
recovered.

TheRonaldH. Brownthensteamedor 3 daysi makingfastspeed dueto favorablewindsand
currents During the steamwe deployedthe remainingtwo driftersandArgo floatsateven
spacingalongthetrack(seetable).We arrivedatthelast PNE mooringat 20°N, 38°W on
Thursday March16. We successfullyecoveredhe ATLAS mooringanddeployedhe TFLEX
versionl.12mooring.ThelastCTD of thecruise(062) wasobtainedat this site.

Fromtherethe ship steamedometo CharlestonSouthCarolina(homeportfor the RonaldH.
Brown). This wasthefirst homecomingn nearly4 years.Early arrival timesat the moorings,
efficientmooringandCTD operationsfew weatherdelays,andfastshipspeedseducedhetotal
cruisetime. As aresult,theRonaldH. Brownarrivedin CharlestonSouthCarolinaon Saturday,
March25,two daysaheadf schedule.

Offloadingof the2 0OADML container?2 OAEROSEcontainer?2 2 0@OSHIPP18containers,
andmooringequipmen{ontoa4 Oflatbed)wasconductedn stageson TuesdayandWednesday,
March28-29. The offload wasscheduledn thosedaysto avoidafi w e | c @ maetemonyfor
theRonaldH. BrownonMondayMarch27. The majority of the membersof the scienceparty
departeetweerMonday,March27 andWednesdayMarch29.

Problems/Issues

The aft winch not working during the cruise. Any attemptgo usetheaft winch with our CTD
frame(orthes h i fra@edproducedmoduleerrors.This wasnotresolvedduringthe cruise.
Fortunatelytheforwardwinch wasoperatingwell.

Chemicals Overuseof chemicalsduringthe GOSHIPP18cruisemeantthatthe PNE
hydrographyteamhadto be very frugal with their oxygentitration chemicalsWe hadsufficient
chemicalshoweverfor our 61 CTD stations.

Many CTD troubleshootingproblems As detailedin the previoussection,we hadmanyissues
troubleshootinghe CTD packageWe did not haveanyissueshowever with the LADCP data.
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Excessivepaperworkfor CharlestonFLETC accessThe paperworkequiredfor our endport,
CharlestonSouthCarolina,wasa bit excessivalueto it beinga FederalLaw Enforcement
Training Center(FLETC). Someof thescientific crewhadtroublegettingclearanceo be onthe
base despitehavingalreadyobtainedNOAA clearanceo be ontheship.

Summaryof PNE2017datacollectedandopemtionsconductedn this cruise:

1.

8.

9

10.
11.
12.
13.
14.
15.
16.

Successfutecoveryof PNE mooringsalong23°W at4°N (ATLAS), 11.5°N (T-Flex)
and20.5°N (ATLAS), and20°N, 38°W (ATLAS) andredeploymenbf T-Flex moorings
atall four locations.

Along 23°W, the4°N, 11.5°N, and20.5°’N T-Flex mooringsweredeployedwith total
dissolvedoxygenloggerswith reattime databeingreportedat 11.5N and20.5°N.
The4°N mooringwasdeployedwith 11 Nortek Aquadoppgo samplevelocitiesin the
upperl00 m at high verticalresolution.

Wereplacel therain gaugeon ATLAS mooringat19°S, 35°W. Dueto CTD issueswe
wereunableto obtaina castat this mooring.

We passedy the ATLAS mooringat0°, 23°W. We werenot ableto establish
communicationsvith the mooring,but norepairswererequiredasthe Frenchjust
redeployedhe mooringthe daybefore.

61 CTD/LADCP profilesattestcastlocations,along23°W, andatthe PNE mooring
locations.Only oneCTD stationat 10°N, 23°W wascancelledo troubleshootCTDsand
to guaranteenorningarrivalatthe 11.5°N, 23°W moaoringat decisionof Chief Scientist.
Two XBTs weredeployedn lieu of aCTD atthislocation. XBT profilesobtainedatall
of the CTD sites.

Most of the castsextendeddownto 1500m (or just abovethe seafloor) but somespecial
castswentdownto 3500m (equator)or had3-minutestopsat 8 depthg(for calibrationof
thetotal dissolvedoxygenloggersto be deployedalong23°W, atthe4°N, 11.5°N, and
20.5N T-Flex moorings.

LADCP profilesshowedvery strongzonalandmeridionalcurrentsalong23°W (some
extendingfar belowthe surface)xhatwill befurtherinvestigated.

Salinity of the watersamplesollectedfrom 12 Niskin bottlesonthe CTD rosette.
Dissolvedoxygenconcentrationin the watersamplesollectedwith the bottles.
SwcessfulutosaklnalysisandWinkler titrationsto calibratethe CTD castdata.
Successfutleploymenibf 8 Argo profiling floats.

Successfutleploymenof 16 surfacedrifters.

Continuougecordingof shipboardADCP data.

Shipboardheadingdatafor ADCP processing

Continuougecordingof ThermosalinograpliTSG) data

ATLAS and T-FLEX moorings (textandphotoinputsfrom SteverKunzé

Summary of Mooring Operations
Site Mooring ID # Operation
19S34W PI1235 RainGaugeRepair
023W PTO08 TFLEX Visit
4N 23W P1233/ PT009 RecATLAS / Depl TFLEX
12N 23W PTO05/ PT011 RecTFLEX / Depl TFLEX
21N 23W PI1234/ PT012 RecATLAS / Depl TFLEX
20N 38W P1232/ PT013 RecATLAS / Depl TFLEX
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Lost or Damagedinstruments and Equipment (from rec moorings)

Site Mooring ID Sensortype SerialNo Comments
AN23W PI233 Rain 1642 Funnelmissing
4N23W PI233 SWR 35958 Platemissing
4N23W PI233 TC 15855 Missing
21N23W PI234 TC 15608 Missing
20N38W P1232 Sontek D645 Fin brokenoff
20N38W PI232 T 15147 Missing

On-deckinstrument or hardware failure (pre-deployment)
Sensortype Serial No Comments
Rain 890 Failed-1E35
Rain 966 Failed-1E35,andtripped
sensompowerin TFLEX tube
SBE-39IM 7745 Batteriesdeaduponsetup
SBE-39IM 6194 No comms.Battscheckedok.
Topsection TFLEX 14 BadinternalSST/C
connection
Acoustic Releases
Model Serial no Comments
8242XS 50931 Repliesat 1 secintervalsvs 2
(Recoveredrom 20N38W) secfor all commandsent
regardlessf releasedr not
FishingandVandalism
Site Mooring 1D Comments
4AN23W PI1233 Cablecutto corejust below
80msensorjonglinefouling
in placesbetweerl2mand
200m
21IN23W PI1234 Cablecutto corejust below
40msensor

Shipping notes:

Shipmentsvere domesticallytruckedfrom Seattleto SanDiegofor loadingandfrom Charleston
to Seattlepostcruise.

Noteworthy Operational Details:

Nortek Aquadopps:
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All deploymentsof theseunits were donein accordanceavith the new policy of mountingthem
inverted on the wire. A minor position adjustmentwas neededto maintainconsistencyof the
measurementsttheestablishedepthslit requiredmountingthem.8 metershalloweronthenilspin
wire hencetheold standard 2.4meterheadpositionwasshiftedto 11.6 meterdor all deployments.
ThetenadditionalAquadoppsdnstalledon the 4°N, 23°W mooringwereall repositionecaswell.
This wasmeasureaut on deckasnew nilspin wire with theredefinedpositionswasnot available
atthetime.

Thereis alsoa glitch in the TFLEX softwareversionl.16thatwill causehesystento hangwhen
itd o e detethnexpecteddAquadoppin the inductivedata.During a deployment the inductive
loopcircuitis technicallyopenuntil all 700 metersof sensorequippedilspinwire arein thewater.
This presentsa scenariothat can causethe systemto hangso prior to a deploymenta modified
calibrationfile is sentto it with anyintendedAquadoppsd ¢ 0 m meorutttlslignoring them.
Oncetheendof the 700 metersof wire is in the water,andwhile the buoyis still in communicable
rangetheoriginal calibrationfile is resento it to includethe Aquadoppcurrentmeters.

TFLEX software version1.16for Realktime O2:

This versionof softwarewaswrittento accommodatéheinclusionof thenewGEOMAR supplied
inductively coupledreattime oxygendataloggersto the subsurface&eomponenbf the moorings.
Initial testingatPMEL waspromisinghoweverfield testingthe unitswasproblematic.The Seabird
installedIMM firmware(1.16)for thesesensorsvasnewerthanthe versiontestecat PMEL (1.14)
andwasincompatiblewith our system.This is notto be confusedwith the TEFLEX systenversion
of software.Flashingthe IMM firmware in the O2 loggersbackto versionl.14took careof the
incompatibility issue.Furthertesting uncoveredan internal data handling problem causingthe
IMMs to shutdownafterashortperiod.Additional flashing of the O2 loggermainboardgversion
5.20to 5.20d)fixed this buganddid not affectthe outputdataformat. Fortunatelythis wassorted
outimmediatelybeforethefirst systemwasto bedeployedThell.5°N, 23°W, and20.5°N, 23°W
sitesweresuccessilly deployedwith this TFLEX softwareversionandall sensorsverereporting
acceptablyThereis aminor periodicissuewith dateandtime in the O2 datastreamwhichis caused
by varyinglengthsof the databut it is nota dealbreakerandcanbe managd. Dr. Johannesiahn
was the GEOMAR scientistwho accompaniedus on the cruise. Seethe Ancillary Projects
informationbelowfor hisinputregardinghis collaborativeeffort.

19°S, 34°W

PI235Repair.This site hadbeenflaggedashavinga high percenttime raining without anyrain,
andintermittentinductivecommunicationsvith severamoduleslt hadalsobeendeployedvithout
the properconfigurationleavingthe 4" buffer (currentmeterbuffer) offline. This hadtheimpact
of havingT11,T12,C6,andC7 absenfrom reattime observationsThe mooringis equippedvith
a standaloneNortek currentmeterthus no reattime datawasexpectedrom that. Sincethis site
wasnottoo far off of our tracklineto 23°W arain gaugeswapwasinsertednto theschelule.

This type of a rain gaugesymptomhasbeenshownin the lab to be influencedby the way the
ATLA S tubesroute the groundingof the rain gaugeshields.Modifications haverecentlybeen
incorporatednto the ATLAS tubesto remedythis. A quick checkof the ATLAS tubeonthebuoy
indicatedthatit hadnot beenmodifiedyet. A rain gaugeswapwasperformedout new gaugedata
mayalsobequestionable.

Thebuoylookedto havebeenvandalizedn thatthe AT/RH shieldwasbentupwardsignificantly
andthere weretwo brokenwelds on the tower ring. After repositioningthe sensorandsecuring
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cableshe AT/RH outputwastemporarilylost. Re-adjustingcablepositionsfixed this. It hadto be
left thisway dueto lack of ATLAS equipmenfor this cruise.Look for possiblefutureintermittent
issueswith this. Most subsurfacedatawas missingincluding T11, T12, C6, and C7 after re-

configuring,correctingthetime, andrestartinghetube. The clock wasreading2m39sfast.

0°, 23°W

PTO08 Visit. The FrenchR/V Thdassahad just very recentlydeployedthis mooring. Attempts
were madeto wake up the mo o r i RFgrddemto acquire data for inter-comparisonbut
communicationg o u | be estallished.

4°N, 23°W

PI233Recovery.Thereweretwo Sonteksonthis mooringincludingan AOML suppliedunit at22
meterswhich hadfailedupondeploymentThe SSCwasreportedasreadinghighandTC60,T100,
T120,T140,T180, TP300,andTP500werereportedasbeingintermittentat varioustimesduring
thelife of thedeploymentTP500wasobservedo bereadingextremdow valuesthroughARGOS
aswell. Therain gaugewasalsoflaggedwith a zerorain rateandhigh percentime of rain.

Uponrecoverythe SWR shieldandrain gaugefunnelwereboth missing, TC60 wasmissing,and
the nilspin jacketingwas cut throughto the core below the 80 metersensor.Fishing line was
removedfrom variousdepthsbetweerl2mand200m. The mooringwasin a transmitwindow on
arrival andtherelativehumidity sensomwasobservedasfailed. Inspectionof the RH sensoronthe
unitd i dravéatanyobviousproblem.

Datawassuccessfullyecoveredrom all underwatesensorgxceptthe AOML Sontekwhich had

adeadbatterypackandwould notcommunicatevith externalpowerapplied.The unit wasopened
up andthe batterypackhadevidenceof cell leakageas observedn the cardboardottomof the

pack.Theunitis anoldermodelwith theflushheadsAn old versionof SonUtilswasalsoattempted
unsuccessfullyo establishcommunication.

PTO009DeploymentThisversionl.12TFLEX mooringwasdeployedwith two oxygensensorsot
reportingin reattime dueto adverseémpactconcernsrom versionl.16for the Aquadoppheavy
subsurface&ceomponenat this site. Ten Aquadoppcurrentmeterswereinstalledin additionto the
unit at 11.6 metersin supportof the Tropical Atlantic CurrentObservationStudy(TACOS).

12°N, 23°W

PTOO5Recovery:This mooringhadbeendocumentedt onepoint ashavingcompletesubsurface
failure andhadrain ratesof frequentiargenegativevalues. TP300and TP500weredocumente@s

constantt 1E35.The subsurfaceomponenbn the Rudicspageon the dateof recoveryindicated

only TP300and TP500were failures. Their batterieswere deadand only small amountsof data

were able to be recovere from them. There was no evidenceof damageto the subsurface
componenbf the mooring. The OTN sensowasrecovereditthetapemarkonthewire indicating

thed e offl a i rwhichgypically is at250m.It wasintendedo beat200m.Therewasno200m

tapemarkingonthe nilspin. Thebuoyhada significantamountof dustbuilduponit.

PT011Deployment:This wasthe first mooringdeployedutilizing version1.16 TFLEX software
for reakttime oxygensensorsAll sensorsverereportingasexpected.

21°N, 23°W

P1234Recovery:This mooringwasalsoreportedo havehad100%subsurfacédailure atonepoint.
Most of thesensordiadbeenunflaggedatalatertime thenothershecamentermittent. Thenilspin
jacketinghadbeencut, exposingthe steelcorejust below 40 meters.T40 wasmissing.The buoy
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wasin atransmitwindow on arrival andthe Sontekwas not reportingeither.Datawasrecovered
from all underwatesensorsncludingthe Sontek.The buoyhadslightly lessdustaccumulatioron
it thanthe previousone.

PT012DeploymentThis wasthesecondnooringdeployedutilizing versionl.16 TFLEX software
for reattime oxygensensorsAll sensoraverereportingasexpectedAn errorin the calibration
fil e waslaterdiscoveredn thattherewereno coefficientsfor the air temperaturesensor.

20°N, 38°W

P1232Recovery.Therain gaugeat this site wasflaggedashavinglow or zeroaccumulatiorwith

a high percenttime of rain since deployment. TC10 and T100 were later flagged as being
intermittent,andthe SSCstartedto readhigh. TL0 and TP300wererecoveredut of their mounts,
T100 was missing,andthe Sontekfin had beenbrokenoff. TC20 batterylevel wastoo low to

recoverthe datafrom it without redacingoneof thethree9 volt batteriesThe dateandtime were
notlostandtherecordcountwastwo shyof the othermodulesrecovered.

PT013Deployment.Deployedwith TFLEX versionl1.12.Dueto rain gaugefailuresexperienced
ondeckwe usedtherecoweredgaugefrom 19°S, 34°W asasubstitute Therewasalsoa similar air
temperaturecoefficient error in the original calibrationfile aswas for the PTO12buoy. A new
calibrationfile wassentto the systemprior to deploymenthoweverthe file thatit supersededhad
beenmodified for two previoussensorswapoutsundertakerduring decktestingandthe newfile
did notreflectthosepreviouschangesThelab wasnotified of theerrorsin the newfile.

Software Notes:
Baudrateerrorswereencountereavhile attemptingo downloaddataonsomeSeabirdnstruments.
Ship Notesor issues:

All of the mooringrecoveriesvere conductedvithout the useof the smallboat(RHIB). The ship
carefully maneuverealongsideof thebuoysanda6 h a pb p ¢ kdevicdwasusedto chokeoff a
lifting strapto theteacup handleswhichin turn wasconnectedo theworking line for recovery
throughthe a-frameblock. Oncethe buoywaslifted out of the waterandbeforeplacingit on deck
it waspinnedto thefantailwith theaid of hydraulictuggerassistedaglines.Instrumentsverethen
removedfrom abovethe tower ring prior to completingthelift ontothe deck.The 201N, 380W

mooring had no handleso an aluminum pole shapedas a shepherchook with a loop of small
diameerline tiedattheendof it wasplacedaroundthebaseof atowerleg. The otherendwastied

to thelifting strap.A boathookwasusedto grabtheloop of smallline andpull it throughalong
with thelifting strapwhich wasthenchokedto the baseof thetowerleg. Therestof therecovery
wasperformedasdescribedabove.

The anchordropswere performedutilizing the tensionof the mooringline to pull the anchorsoff
of the fantail. Theanchorswereheldin placefor thetow with the aid of a secomlary expendable
chainsectionsecuredo the deckvia a Peck& HalereleaseThis canbefashionedrom recovered
hardware About ten minutesbeforethe anchorwas droppedthe ship speedwas increasedo 3
knotswhich providedsufficienttensionto pull theanchorsoverboardvhenthereleasavastripped.
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Ancillary Projects:

GEOMAR oxygendata loggers(written by JohannesHahn)

GEOMAR oxygendataloggers(consistingof anAanderaaAADI oxygenoptodecombinedwith
a GEOMAR in-housemanufacturedogging unit) havebeendeployedn PNE arrayat mooring
sites4°N, 23°W and11.5°N,23°W since2009.Theinstallationof GEOMAR oxygendata
loggersatthesemooringsiteswasinitially motivatedwithin the frameworkof the German
CollaborativeResearctCentre754 (SFB754) entitleddClimate-Biogeochemistrinteractionsin
the Tropical Ocear® The SFB754includedthe goal of onedecaddong mooredobservationsit
differentkeyregionsin the oxygenminimumzoneof the easterriropical North Atlantic. In
additionto that,the newEuropearresearctprojectAtlantOS which hasthe goalof sustainable
long-termobservation®f essentiabceanvariablesin key regionsin the Atlantic Oceanhas
pushedorwardtheinitiative of reattime oxygenobservationsn the Tropical Atlantic. As a
result,anincreasechumberof eight GEOMAR oxygendataloggerswereinstalledat thethree
different PNE mooringsitesalong23°W (4°N, 11.5°Nand20.5°N),wherebythe six instruments
in the11.5°Nandthe 20.5°N mooringwereincludedin thebuoy TFlex systemnfor reattime data
transmission.

Despitesuccessfulaboratorytestsat PMEL prior to thecruise,initial onboardestsregardinghe
transmissiorof reattime datafrom the GEOMAR oxygendataloggersfailed. Onboardrouble
shootingwith substantiabnshoresupportirom PMEL andGEOMAR finally solvedtheissues.
For detailsonthat, seethe sectionaboutTFlex-Firmwarel.16.

16



In orderto achievebestdataquality of mooredobsenations, GEOMAR oxygendataloggers
needto becalibratedprior to aswell assubsequernb a mooringdeploymenperiod.Onthe one
hand,thesesensordavelongtermstability whendeployedn thefield, but on the otherhand
suddendrifts may happerwheninstrumentsarestoredin dry conditionsoutsidethefield.

Thus,CTD-0; castcalibrationswereperformedfor all GEOMAR oxygendataloggersaspre
deploymenin-situ calibrationg(CTD casts008,041and048) by attachingheinstrumentgo the
CTD frame.During the upcastof CTD casts€008and048,eightcalibrationstopsweredone,
whichwereevenlydistributedin the depthrangebetweer800mand10m (depthswerechoserat
low gradientregimesfor oxygenandtemperature)Dueto intermittentCTD datatransmission
issuegduringa few consecutiveCTD castswhich only occurredduringrespectivaupcasts,
calibrationstopsneededo be doneduringthe downcasof CTD 041for thethreeattached
GEOMAR oxygendataloggers.For all threeCTD-O, calibrationcasts eachstophada duration
of 3 min in orderto ensuresensorequilibrationto therespectivaeferencepoints.

In additionto thein-situ calibrations,onboardab calibrationswereconductedor all GEOMAR
oxygendataloggersin waterfilled beakersf 0% and100%oxygensaturatedvaterat two
differenttemperature$~2°Cand~18°C)following the manualfor Aanderaaoptodeoxygen
sensors.

OceanTracking Network (OTN)

Sensorgnountedat 200 meterswererecoveredrom eachof the mooringsandreplacedor new
deployments.

Rendezvouswith the French R/V Thalassa

A FrenchPIRATA cruisewasoccurringat the sametime asthe PNE/AEROSEcruiseandwe had
a brief rendezvousvith the FrenchR/V Thalassat0 Nj4 B3RV8. TheRonaldH. Brownwas
headingnorthwardalong23°W andthe Thalassavassailingsouthwardalong23°W. Tandem
CTDswerecollectedatthislocation(013). The Chief ScientistBernardBounés alsorequested
thatwe tracksightingsof Sargassumastheyhadrecordedseverainstance®f Sargassum.
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Rendezvousvith FrenchR/V Thalassat OMB°S, 23°W

DATE TIME\ (G LAT/LONG
oIMAR 0458 5US . ot Sorz 59.985 W stanr
O1TMAR Lo 730 5% g\.Uu'v (ozy ©0.000'W Erst
PR 3y g 26"\ S50 W/ 213" 03, 00D W STARY
O MR- A2 5P | 906" \S . 38 V[ 023° v 0. dDa W ENO
01 WU (2572 o' €3 0N [pz2° 59952 W
OIMAR 1225 \12D | Bo'32. 6 L'W paat 59937 1)
I Mar \T | 154 6’357’ N | #23° W SHART
A Mar- 17 1555 3 33.5' N / g23°%0 END
PBMA \ 1 PPUB 37° 2298 D/ PL3" deop g2 LO
08 MARIT D638 08°30.0'N /023 0. ' 1
@HEMKEN) W o ®R°dY, 22U'N /P2 0.9 'O

Shipcrewkeptalog of Sargassumightingsalong23°W. Futurecruisesshouldcomeup with a
bestpracticesor documentingsargassursightings.

German Glider _rescue(textinput from Johannegiahn)

During the cruise,an urgentrequestwasreceivedfrom Germanscientistsfrom GEOMAR (Kiel,
Germany) A Sloccumglider, which GEOMAR haddeployedaroundiwo weeksbeforeeastof the
CapeVerdelslands,gotin suddertroubledueto a malfunctioningfin andneededo berecovered.
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Beingnon-mareuverabletheglider driftedtowardsouth/southeastoseto thescheduledPNE2017
cruisetradk. The RonaldH. Brown divertedslightly from the cruisetrackandrecoveredhe glider
on the afternoonof March11, 2017 near16.5N, 22°W just eastof the CapeVerdeislands.The
emergencylider recoverywasdonedirectlyfromthes h i gt desk(nearthe CTD) withoutany
convplications.

18°N

| glider recovery
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| === glider trajectory

| = glider drift
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24°W 23°W 22°W 21°'W

Conductivity -Temperature-Depth (CTD)/LADCP casts

A O ML pebow-framePNECTD packagevasinitially setupwith 12 Niskin bottles,butas
mentionedabove we hadto changeto a secondaryrame(big yellow-frameonloanfrom PMEL)
to aweld breakonthe PNE yellow frame Dual upward anddownwardlooking 300kHzADCPs
wereincludedonthe packageWe hadto changeCTD sensorstubing,the CTD fish, andthe
tubing multiple times. Carefulnotesweretakenof all of thesechanges.

CTD processingvasperformedusing Seabirdsoftware with calibrationdoneby Matlabroutines
developedat AOML. Salinity samplesverecalibratedby Erik Valdes(night shift) andJay
Hooper(dayshift). Oxygensamplesweretitratedby ShaunDolk duringthe night shift.

Duringthe courseof thecruise,61 CTD castswereconductedqseetablebelow),including58
along23°W.

CTD stationgminusunsuccessfuiestCTDs)

Activity Latitude Longitude Time Comments
Deg. Min Deg. Min. Month Day (GMT)
CTD 001 15 59.33 S 32 1583 | W 2 26 15:43:38 Not processedl just atestcast
CTD 002 5 0007 | s| 23 | 0041 | W 3 1 19:27:14
CTD 003 4 3011 | s| 23 | 0006 | W 3 1 23:46:00 Not processed bottlesmisfired
CTDO04 | 4 0001 |s| 23 | 0001 |W 3 2 4:09:00
CTboos | 3 3000 | s | 23 | 00.00 | W 3 2 8:25:27
CTD 006 3 0000 | S| 23 | 0001 |W 3 2 12:39:32
CTD 007 2 3007 | s| 23 | 0001 |W 3 2 16:45:49
CTD 008 2 0000 |s]| 23 | 0000 | W 3 2 20:51:00 TDO Cal Dip #1
CTD 009 1 4503 | s| 23 | 00.04 | W 3 3 0:14:00
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CTD 010

1 2097 | s| 23 | 0002 | W 3 3 3:15:30
CTDO011 | 4 15.04 | S| 23 | 00.04 | W 3 3 6:11:00
CcTboiz | 4 0001 | S| 23 | 00.01 | W 3 3 9:15:34
CTDo13 | ¢ 4556 | S| 22 | 59.96 | W 3 3 12:10:08 Dual CTD with the Thalassa
CTbo14 | ¢ 3000 | S| 23 | 00.04 | W 3 3 16:14:44
CTD015 | ¢ 1508 | S| 22 | 59.98 | W 3 3 19:09:48
CTDO16 EquatorifaIDe_epCast‘different
0 00.26 22 57.68 | W 3 3 22:59:54 pressurealibrationapplied>1800m
CTbo17 | ¢ 15.13 23 | 0074 | W 3 4 3:15:49
CTDO18 Bottlesabove400mventcapsopen
0 30.02 N 23 00.01 | W 3 4 6:27:44 andnot sampled
CTDO19 | ¢ 4496 | N| 23 | 0005 |w 3 4 11:04:59
CTD020 | ¢ 59.95 | N | 23 | 00.04 | W 3 4 14:03:31 AOML weld breaknoticed
CTD 021 1 1499 | N| 23 | 00.00 | W 3 4 22:29:48 First castwith PMEL frame
CTD 022 1 3020 | N | 23 | 00.00 |W 3 5 1:34:47
CTD 023 1 44.94 N| 23 | 0024 | W 3 5 4:28:54
CTD0o24 | 4 59.98 | N | 23 | 0005 | W 3 5 7:30:39
CTDo2s | > 3003 | N| 23 | 0007 |W 3 5 12:10:44
CTD0o26 | 5096 | N | 22 | 59.99 | w 3 5 16:47:32
CTbo27 | 3 3000 | N| 22 | 5999 | W 3 5 21:24:28
CTD 028 3 59.95 N| 23 | 0000 |W 3 6 2:05:40 BeforePNE mooring
CTD029 | 4 3005 | N| 22 | 5997 |wW 3 6 22:35:37
CTDO30 | 4 59.95 | N | 22 | 59.96 | W 3 7 2:42:20
CTDO31 | 5 3001 | N| 22 | 59.99 | w 3 7 6:52:08
CTD032 | 5 59.98 | N | 23 | 0005 |W 3 7 11:21:49
CTD0O33 | ¢ 3005 | N| 22 | 59.99 |w 3 7 15:36:55
CTD034 | 7 0003 | N| 23 | 0000 |W 3 7 19:56:00 SierraLeoneRise, Topo: 1475m
CTDO35 | 7 3000 | N| 23 | 0001 |W 3 8 0:06:30
CTD036 | g 0001 | N| 23 | 0003 |W 3 8 4:17:59
CTD037 | g 2095 | N| 22 | 59.99 | wW 3 8 8:35:00 Upcastissues
CTD 038 8 59.97 N| 23 | 0002 | w 3 8 12:59:45 Upcastissues
CTD 039 9 30.00 N| 23 | 00.02 | W 3 8 17:15:07 Upcastissues
CTDO040 | 10 0000 | N| 23 | 0000 |W 3 8 0:00:00 Stationskipped 2 XBTs instead
CTDo4l | g9 29.97 N| 23 | 0001 |wW 3 9 0:28:22 UpcastissuesTDO Cal Dip #2
CTho4z | 319 5008 | N| 23 | 0001 | W 3 9 5:22:53 Upcastissues
CTDO043 | 19 29.06 N| 22 | 5878 | W 3 9 18:51:26 UpcastissuesAfter PNE mooring
CTD044 | 11 5098 | N| 23 | 00.00 |w 3 9 23:47:54 Upcastissuedixed!
CTDO045 | 12 2099 | N| 22 | 59.99 | W 3 10 4:05:35
CTD046 | 13 0000 | N| 23 | 0000 | W 3 10 8:21:00 Conductivitydrift first noted
CTDO047 | 13 2099 | N| 23 | 00.02 | W 3 10 12:48:01
CTD048 | 14 0001 | N| 23 | 0003 |W 3 10 17:00:12 TDO Cal Dip #3
CTD049 | 14 2098 | N| 23 | 0001 |W 3 10 21:35:42
CTD 050 14 59.98 N 22 52.04 | W 3 11 1:59:03 Moving eastof CapeVerde
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